In this paper we prove that a Lie ring of characteristic prime to 2, 3 and 5, satisfying the fourth Engel condition, is nilpotent.
1. Let L be a Lie ring satisfying the fourth Engel condition, that is, for any a, x in L, axi = Q. Higgins [3] proved that if L has characteristic prime to 2, 3, 5, and 7, then L is nilpotent. Bachmuth et al. [l] showed that if L has characteristic 5, then L need not be nilpotent. The purpose of this note is to show that if L has characteristic prime to 2, 3 and 5, then L is nilpotent. Using (1) and (2) we obtain
Using (3), (4) and (5) Lemma. Suppose:
(1) every Lie ring of characteristic prime to certain primes pi, pî, • • • , pi satisfying the identical relations f\ is nilpotent ;
(2) every Lie ring of characteristic p" satisfying the same identical relations f i is nilpotent.
Then every Lie ring of characteristic prime to pir p2, ■ • ■ , pt_i satisfying the identical relations j\ is nilpotent.
As a consequence we obtain the following corollary : Corollary 1. A Lie ring of characteristic prime to 2, 3 and 5 satisfying the fourth Engel condition is nilpotent.
Let G be a group of exponent 7 satisfying the fourth Engel congruence, (g, h, h, h, h) = i mod G6. The associated Lie ring of G (see Hall [2] for definition) is of characteristic 7 and satisfies the fourth Engel condition and is therefore nilpotent. We have shown the following:
Corollary 2. The associated Lie ring of a group of exponent 7, satisfying the fourth Engel congruence, is nilpotent.
The author is indebted to Dr. H. Y. Mochizuki and Dr. S. Bachmuth for many stimulating discussions.
